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Padova Italy
The wave propagated at a uniform and constant speed of 13 m s Ϫ1 across the epithelium (n ϭ 8, Figure 1D ). 3 
Department of Physics University of Padova
Our data show that release of ATP from the damaged hair cell was required for Ca 2ϩ wave propagation. A key via Marzolo 8 35132 Padova question concerning intercellular Ca 2ϩ waves is whether simple diffusion from a localized source of extracellular Italy ATP could account for the observed wave characteristics [5] . To address this, we modeled the diffusion of ATP into a 3-dimensional hemispace, assuming that the Summary epithelial surface acts as an impermeable barrier to ATP. Furthermore we assumed an instantaneous source Our sense of hearing requires functional sensory hair equivalent to a 10 m diameter hair cell with an initial cells. Throughout life those hair cells are subjected to ATP concentration of 2 mM (see Supplemental Data). various traumas, the most common being loud sound.
We then tested this model against experimental meaThe primary effect of acoustic trauma is manifested surements of the distance covered by the diffusion as damage to the delicate mechanosensory apparatus wavefront as a function of time ( Figure 1D ). ] i , propagating as a wave mechanism capable of maintaining a uniform and conthrough support cells in the organ of Corti, may constistant propagation speed is required. An attractive possitute a fundamental mechanism to signal the occurbility, compatible with results described here, involves rence of hair cell damage. The mechanism we describe a calcium-activated ATP release mechanism that utilizes here exhibits nanomolar sensitivity to extracellular extrajunctional connexin hemichannels [6] . ATP, involves regenerative propagation of intercellular ATP levels within the endolymphatic compartment, a specialized fluid environment bathing the apical surfaces of the auditory sensory epithelium, are between 6 and 7 nM under resting conditions [12] . This concentration is just at the threshold for the Ca 2ϩ responses described here. Moreover, endolymphatic ATP levels increase to approximately 20 nM after only a 15 min exposure to 110 dB sound pressure level [12] , such as would commonly be heard in a discotheque or when using head- of Ca 2ϩ wave propagation, and the critical downstream effectors should lead to better therapeutic protection of the inner ear from otherwise irreparable damage.
